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[57] ABSTRACT 

A method of fabricating a salient pole electronically com 
mutated motor includes associating a plurality of bobbins 
betWeen base and tip sections of a plurality of salient pole 
pieces, Winding the bobbins With an insulated conductor, 
disposing the salient pole pieces on preselected pitch aXes so 
as to extend generally outWardly from an outer circumfer 
ential surface of a yoke section for the motor, and securing 
the base sections of the salient pole pieces to the yoke 
section against displacement therefrom at least generally 
adjacent the outer circumferential surface. 

9 Claims, 10 Drawing Sheets 
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METHOD OF FABRICATING A SALIENT 
POLE ELECTRONICALLY COMMUTATED 

MOTOR 

This application is a division of commonly assigned 
parent application Ser. No. 07/103,852 ?led Sep. 28, 1987 
(now US. Pat. No. 4,835,839 issued Jun. 6, 1989), Which 
Was a division of grandparent application Ser. No. 06/796, 
779 ?led Nov. 12, 1985 (now US. Pat. No. 4,712,035 issued 
Dec. 8, 1987), and the entire disclosures of each of such 
parent and grandparent applications are incorporated herein 
by reference. 

FIELD OF THE INVENTION 

This invention relates in general to dynamoelectric 
machines and in particular to a method of fabricating, a 
salient pole electrically commutated motor. 

BACKGROUND OF THE DISCLOSURE 

In the past, various different types of motors have been 
employed to drive laundry machines or laundering appara 
tus. In one of these past driving schemes, it is believed that 
a conventional DC motor Was utiliZed to drive the launder 
ing apparatus through either a conventional differential 
thereof or through a conventional gear reduction device. 
Commutation of such past conventional DC motor Was 
effected by brushes riding on a segmented commutator so as 
to control the currents ?oWing through the armature Winding 
sections of such past conventional DC motor. Of course, one 
of the disadvantageous or undesirable features attendant to 
the above discussed commutated DC motor is believed to be 
that Wear of the brushes riding on the segmented commu 
tator necessitated frequent brush replacement. Other disad 
vantageous or undesirable features of such past commutated 
DC motor are believed to be that sparking may have 
occurred betWeen the brushes and the segmented commu 
tator thereof Which not only may have effected RF inter 
fernce but also may have limited the use of such past 
commutated DC motors in some critical areas or particular 
environmental applications. A yet further disadvantageous 
or undesirable feature associated With such past laundering 
apparatus is believed to be that it Was necessary to employ 
a differential or gear reduction device With such past con 
ventional DC motor to effect the operation of such launder 
ing apparatus since it is believed that such differential or 
gear reduction device not only added cost to such laundering 
apparatus but also might need repair or replacement during 
the life of such laundering apparatus. 

Various circuit and motor schemes have been utiliZed to 
develop various types of brushless DC motors or electroni 
cally commutated motors, and one such scheme is shoWn in 
the David M. Erdman U S. Pat. No. 4,005,347 issued Jan. 
25, 1977 and US. Pat. No. 4,015,182 issued Mar. 29, 1977, 
each of Which are incorporated herein by reference. In these 
patents, an electronically commutated motor has a stator and 
a multistage Winding arrangement associated thereWith 
including a set of Winding stages, a rotor having a set of 
constant magnetic polar regions, and means for sensing the 
relative positions of the rotor polar regions With respect to 
the stator. Positive signals developed by the position sensing 
means Were processed by circuitry for selectively energiZing 
or electronically commutating the Windings of such elec 
tronically commutated motor. The use of the above dis 
cussed circuitry and electronically commutated motor in a 
laundering device driving it through a gear reduction device 
is disclosed in U S. Pat. No. 4,327,302 issued Apr. 27, 1982 
to Doran D. Hershberger Which is also incorporated herein 
by reference. 
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2 
SUMMARY OF THE INVENTION 

Among the several objects of the invention may be noted 
the provision of an improved method of fabricating a salient 
pole electronically commutated motor Which at least in part 
overcomes at least some of the above discussed disadvan 
tageous or undesirable features, as Well as others, of the prior 
art; the provision of such improved method in Which the 
formation of the components of the salient pole electroni 
cally commutated motor is virtually scrapless; the provision 
of such improved method in Which a yoke or yoke compo 
nent of the salient pole electronically commutated motor is 
edgeWise Wound and a set of salient pole pieces or salient 
pole piece components of the salient pole electronically 
commutated motor are each stacked laminations secured 
together; the provision of such improved method in Which 
the salient pole pieces are secured to the edgeWise Wound 
core at least generally adjacent an outer circumferential 
surface thereof; the provision of such improved method 
Wherein the securement of the salient pole pieces to the yoke 
not only retains the salient pole pieces against displacement 
from the yoke but also retains the yoke at least generally 
against displacement from its edgeWise Wound form; the 
provision of such improved method in Which a part of each 
salient pole piece is interconnected or interlocked in dis 
placement preventing engagement With a part of the yoke at 
least adjacent its circumferential surface; the provision of 
such improved method in Which the securement of the 
salient pole pieces to the yoke de?nes the only means for 
retaining the salient pole pieces against displacement from 
the yoke; the provision of such improved method in Which 
the securement of the salient pole pieces to the yoke retains 
the salient pole pieces on respective preselected pitch aXes 
therefor; the provision of such improved method in Which a 
set of insulation bobbins are positioned in insulating relation 
about the salient pole pieces at least upon the securement 
thereof to the yoke; and the provision of such improved 
method in Which the component parts utiliZed therein are 
simple in design, easily assembled and economically manu 
factured. These as Well as other objects and advantageous 
features of the present invention Will be in part apparent and 
in part pointed out hereinafter. 

In general and in one form of the invention, a method is 
provided for fabricating a salient pole electronically com 
mutated motor. The motor includes a generally annular yoke 
section having an outer circumferential surface, a set of 
salient pole pieces each having an intermediate section 
integrally interposed betWeen a base section and a generally 
arcuate tip section With the tip section having opposite tip 
ends extending generally laterally beyond the intermediate 
section, respectively, a set of insulation bobbins, and a set of 
insulated conductors. In practicing this method, at least one 
conductor turn of the insulated conductors is Wound about 
the insulation bobbins, and the Wound insulation bobbins are 
associated about the intermediate sections of the salient pole 
pieces betWeen the base sections and the opposite tip ends of 
the top sections thereof, respectively. The salient pole pieces 
With the Wound insulation bobbins thereon are associated 
With the yoke section so as to eXtend on a set of preselected 
pitch aXes generally outWardly from the outer circumferen 
tial surface of the yoke section, and the base sections of the 
salient pole pieces are secured in displacement preventing 
engagement only to the yoke section at least generally 
adjacent the outer circumferential surface of the yoke 
section, respectively. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front elevational vieW of an inside-out salient 
pole electronically commutated motor; 
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FIG. 2 is an enlarged partial vieW taken from FIG. 1 
showing a yoke section for the inside-out salient pole 
electronically commutated motor as edgeWise Wound from a 
lanced strip of generally thin ferromagnetic material and 
illustrating principles Which may be practiced in a method of 
fabricating a salient pole electronically commutated motor 
in one form of the invention; 

FIG. 3 is a front elevational vieW shoWing the lancing of 
salient pole piece laminations from strip stock of generally 
thin ferromagnetic material; 

FIG. 4 is a side elevational vieW of a generally axial stack 
of the laminations of FIG. 3 secured together generally in 
face-to-face relation thereby to de?ne a salient pole piece for 
the inside-out salient pole electronically commutated motor 
of FIG. 1; 

FIG. 5 is an enlarged partial exploded vieW taken from 
FIG. 1 shoWing in perspective a part of the yoke section, one 
of the salient pole pieces, and one Wound insulation bobbin 
in cross section of the inside-out salient pole electronically 
commutated motor of FIG. 1; 

FIG. 6 is a sectional vieW taken along line 6—6 in FIG. 
1; 

FIG. 7 is an enlarged partial vieW taken from FIG. 1 
illustrating the displacement preventing engagement of an 
extension on one of the salient pole pieces received Within 
one of the notch roWs in an outer circumferential surface of 

the yoke section; 
FIG. 8 is generally the same as FIG. 7 but shoWing an 

alternative construction of a Wedge pin disposed in inter 
locking or displacement preventing engagement betWeen the 
salient pole piece extension and the notch roW of the yoke 
section thereby to illustrate an alternative inside-out salient 
pole electronically commutated motor and an alternative 
method of fabricating the salient pole electronically com 
mutated motor; 

FIG. 9 is also generally the same as FIG. 7 but shoWing 
a hardenable adhesive material disposed in adhering engage 
ment betWeen the salient pole piece extension and the notch 
roW of the yoke section thereby to illustrate another alter 
native inside-out salient pole electronically commutated 
motor and another alternative method of fabricating a salient 
pole electronically commutated motor; 

FIG. 10 is an enlarged partial sectional vieW taken from 
FIG. 1 and illustrating the passage of concentrated Winding 
stages through adjacent Winding receiving slots betWeen 
adjacent salient pole pieces With Which the concentrated 
Winding stages are associated on the yoke section, respec 
tively; 

FIG. 11 is a partial perspective sectional vieW shoWing an 
integral insulation system associated With the salient pole 
pieces and the yoke section to electrically insulate therefrom 
the concentrated Winding stages thereby to illustrate another 
alternative inside-out salient pole electronically commutated 
motor and another alternative method of fabricating a salient 
pole electronically commutated motor; 

FIG. 12 is an enlarged partial vieW taken from FIG. 1 
shoWing a rotor of the inside-out salient pole electronically 
commutated motor as edgeWise Wound from another lanced 
strip of generally thin ferromagnetic material; 

FIG. 13 is an enlarged partial perspective vieW of the 
edgeWise Wound rotor of FIG. 12 shoWing one permanent 
magnet material element of a set thereof associated With an 
edgeWise Wound core of the salient pole electronically 
commutated motor; 

FIG. 14 is a partial perspective vieW of an alternative rotor 
construction Which may be utiliZed in the inside-out salient 
pole electronically commutated motor of FIG. 1; 
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4 
FIG. 15 is a partial front elevational vieW of an alternative 

yoke section of an alternative salient pole core as edgeWise 
Wound from a lanced strip of generally thin ferromagnetic 
material and teaching principles Which may be employed in 
another alternative method of fabricating a salient pole 
electronically commutated motor in one form of the inven 
tion; 

FIG. 16 is an exploded partial perspective vieW shoWing 
the yoke section of FIG. 15, an alternative salient pole piece 
and a Wound insulation bobbin as may be utiliZed in an 
alternative construction of a salient pole electronically com 
mutated motor; 

FIG. 17 is an enlarged partial elevational vieW taken from 
FIG. 16 illustrating the displacement preventing engagement 
of one of the extensions on the outer circumferential surface 
of the alternative yoke section received Within the notch roW 
therefor in the alternative salient pole piece; 

FIG. 18 is a partial front elevational vieW of another 
alternative yoke section as edgeWise Wound from a lanced 
strip of generally thin ferromagnetic material and illustrates 
principles Which may be employed in another alternative 
method of fabricating a salient pole electronically commu 
tated motor in one form of the invention; 

FIG. 19 is an exploded perspective vieW shoWing another 
alternative salient pole piece and a split insulation bobbin 
therefor and illustrating principles Which may be practiced 
in another alternative method of fabricating a salient pole 
electronically commutated motor in one form of the inven 
tion; 

FIG. 20 is a partial sectional vieW illustrating the Winding 
of turns of an insulated conductor on the split insulation 
bobbin disposed about the alternative pole piece of FIG. 19; 

FIG. 21 is an exploded partial perspective vieW of the 
Wound salient pole piece of FIG. 20 disposed for mounting 
relation With an outer circumferential surface of the yoke 
section of FIG. 18 thereby to illustrate another alternative 
salient pole electronically commutated motor; 

FIG. 22 is a schematic diagram shoWing a multistage 
Winding arrangement for the inside-out salient pole elec 
tronically commutated motor of FIG. 1; 

FIG. 23 is an enlarged partial vieW taken from FIG. 22 
shoWing illustrating the like Winding con?guration of the 
Winding stages of the multistage Winding arrangement; 

FIG. 24 is a schematic vieW partially in section of 
apparatus for laundering fabrics in a ?uid; 

FIG. 25 is an enlarged partial vieW taken from FIG. 24; 
FIG. 26 is an enlarged sectional vieW taken along line 

26—26 in FIG. 24; 
FIG. 27 is a partial sectional vieW illustrating an alterna 

tive driving interconnection betWeen agitating means and 
spinning means for the apparatus of FIG. 24; 

FIG. 28 is a schematic illustration of the apparatus of FIG. 
24 and an exemplary drive therefor; and 

FIG. 29 is a schematic diagram of an exemplary control 
circuit for the inside-out salient pole electronically commu 
tated motor of FIG. 1 as drivingly associated With the 
apparatus of FIG. 24. 

Corresponding reference characters refer to correspond 
ing parts throughout the several vieWs of the draWings. 
The exempli?cations set out herein illustrate the preferred 

embodiments of the invention in one form thereof, and such 
exempli?cations are not to be construed as limiting either 
the scope of the disclosure or the scope of the invention in 
any manner. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

With reference to the drawings in general, there is illus 
trated a method in one form of the invention for fabricating 
a salient pole electronically commutated motor (hereinafter 
sometimes referred to as ECM) 31 With the salient pole 
electronically commutated motor including a lanced strip 33 
of generally thin ferromagnetic material (FIGS. 1—10). 
Lanced strip 33 is formed or generally edgeWise and heli 
cally Wound into a generally annular edgeWise Wound yoke 
or yoke section 35 for salient pole electronically commu 
tated motor 31 (FIGS. 1, 2, 5 and 6), and a set of salient poles 
37 are formed or otherWise established on the edgeWise 
Wound yoke section being disposed about a set of prese 
lected pitch axes 39 so as to extend generally outWardly 
from the edgeWise Wound yoke section, respectively (FIGS. 
1 and 3—7). 
More particularly and With speci?c reference to FIG. 2, 

lanced strip 35 may be lanced, punched or otherWise formed 
by suitable means Well knoWn to the art, such as a progres 
sive die set (not shoWn) or the like for instance, from strip 
stock 41 of generally thin ferromagnetic material having 
desired electrical and magnetic characteristics and the physi 
cal properties desirable to enhance the edgeWise Winding of 
the lanced strip. Apair of generally opposite edges 43, 43a 
are provided on lanced strip 33 extending generally length 
Wise thereof, and a set or plurality of predeterminately 
spaced apart notches 45 are provided in opposite edge 43 of 
the lanced strip spanning pitch axes 39, respectively. 

Lanced strip 33 is edgeWise deformed or Wound into a 
plurality of generally helical convolutions thereof Which are 
accumulated in a generally loose Wound annular stack 
de?ning yoke section 35 having a preselected axial length or 
stack height. Thus, opposite edges 43, 43a on deformed 
lanced strip 33 of edgeWise Wound yoke section 35 de?ne a 
pair of generally radially spaced apart outer and inner 
circumferential surfaces 47, 47a thereof, and the outer and 
inner circumferential surfaces extend generally axially 
across the yoke section betWeen a pair of generally axially 
spaced apart opposite end faces 49, 49a thereof, Which 
de?ne the aforementioned axial length of the yoke section, 
respectively. Of course, the leading and trailing end portions 
of edgeWise deformed lanced strip 33 in edgeWise Wound 
yoke section 35 generally ?at and arranged generally in 
parallel spaced apart relation so as to de?ne opposite end 
faces 49, 49a, respectively. Further, pitch axes 39 and 
notches 45 in opposite edge 43 of deformed lanced strip 33 
in yoke section 35 are generally radially spaced apart, and 
the notches are arranged or aligned generally in a set or 
plurality of roWs or roW formations 45r thereof to de?ne 
grooves or groove means in outer circumferential surface 47 
of the yoke section extending transversely or generally 
axially thereacross betWeen opposite end faces 49, 49a of 
the yoke section, respectively. Of course, the loose Wound 
helical convolutions of deformed lanced strip 33 in yoke 
section 35 are easily adjustable or positioned one to another 
thereof, and such adjusting or positioning may be accom 
plished by associating the yoke section With an alignment 
?xture or arbor, as Well knoWn in the art, to effect the desired 
aligned con?guration of the yoke section With notch roWs 
45r and outer and inner circumferential surfaces 47, 47a 
being aligned generally axially across the yoke section 
betWeen opposite end faces 49, 49a thereof; hoWever, for the 
sake of brevity of disclosure and draWing simpli?cation, the 
association of the yoke section With such an alignment arbor 
is omitted. If a more detailed discussion of the edgeWise 
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6 
Winding of a lanced strip into an edgeWise Wound core 
and/or apparatus for accomplishing such is desired, refer 
ence may be had to the commonly assigned US. patent 
application of Harold L. FritZsche, Ser. No. 660,211 ?led 
Oct. 12, 1984 Which is incorporated herein by reference. 
As best seen in FIGS. 3 and 4, a plurality of salient pole 

piece laminations 51 may be lanced, punched or otherWise 
formed by suitable means Well knoWn to the art, such as a 
progressive die set (not shoWn) or the like for instance, from 
strip stock 53 of generally thin ferromagnetic material 
having desired electrical and magnetic properties, and a pair 
of opposite faces or surfaces 55, 55a on the strip stock, of 
course, de?ne opposite faces or surfaces on the salient pole 
piece laminations or ferromagnetic material laminations. 
Subsequent to the lancing of salient pole piece laminations 
51 from strip stock 53, the salient pole piece laminations 
may be arranged or otherWise associated generally in 
surface-to-surface or interfering relation in a plurality of 
generally axial stacks thereof and secured together in such 
stacks by suitable means Well knoWn to the art, such as laser 
Welding or the like for instance, thereby to form or de?ne a 
set of salient pole pieces or salient pole teeth 57 for ECM 31, 
respectively. It may be noted that the length or axial stack 
height of salient pole pieces 57 may at least correspond to 
the axial length of yoke section 35 betWeen opposite end 
faces 49, 49a thereof. 
Upon the formation of salient pole pieces 57 from salient 

pole piece lamination 51, as discussed above, the salient 
pole pieces each include an intermediate or Winding receiv 
ing section 59 integrally interposed betWeen a base or root 
section 61 and a generally arcuate tip section 63 Which has 
a pair of opposite tip ends or end portions 63a, 63b extend 
ing generally laterally beyond the intermediate section, and 
the intermediate, base and tip sections are interposed 
betWeen a pair of opposite end faces on each salient pole 
piece de?ned by opposite faces 55, 55a of the opposite end 
salient pole piece laminations thereof, respectively. Salient 
pole piece laminations 51 in each salient pole piece 57 are 
also provided With integral extensions or extension means 
65 extending from base section 61 thereof and arranged in 
roW formation transversely across the salient pole piece 
betWeen opposite end faces 55, 55a thereof to de?ne a 
projection or an extension roW or roW formation 65r on the 

salient pole piece. As is apparent from FIGS. 3 and 5, the 
Width of tip section 63 betWeen tip ends 63a, 63b is 
substantially greater than the Widths of either Winding 
receiving section 59 or base section 61. Of course, the 
formation or assembly of salient pole pieces 57, as discussed 
above, may occur either prior or subsequent-to the edgeWise 
Winding of lanced strip 33 into yoke section 35 or generally 
concurrently thereWith. 

Either prior or subsequent to the formation or assembly of 
yoke section 35 and salient pole pieces 57 or substantially 
simultaneously thereWith, a set or plurality of concentrated 
Windings or Winding means 67 for ECM 31 may be Wound 
or formed on a set or plurality of insulating means, such as 
for instance integral bobbins 69 or the like of suitable 
electrical insulation material, for containing or supporting 
the Windings, respectively, as best seen in FIG. 5. Bobbins 
69 each have a sleeve 71 de?ning an opening 73 
therethrough, and a pair of spaced apart opposite ?anges 75, 
75a are integrally provided on the sleeve extending gener 
ally radially outWardly thereof, respectively. A preselected 
number of conductor turns of an insulated conductor 77, 
such as magnet Wire or the like as Well knoWn to the art, is 
randomly or layer Wound about sleeve 71 of bobbin 69 
betWeen opposite ?anges 75, 75a thereof so as to form a 
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concentrated Winding 67, and a pair of opposite ends or end 
portions 79, 79a of the insulated conductor may be arranged 
or extended from the concentrated Winding Wound on the 
bobbin for connection in circuit relation, as discussed in 
greater detail hereinafter. While only opposite ends 79, 79a 
of concentrated Windings 67 are illustrated herein for pur 
poses of disclosure as being brought out from the concen 
trated Windings, it is contemplated that such concentrated 
Windings may have at least one tapped section With tap 
connections or leads thereof also being brought out from the 
concentrated Windings Within the scope of the invention so 
as to meet at least some of the objects thereof. 

At this time in the fabrication of ECM 31, intermediate 
and base sections 59, 61 of salient pole pieces 57 may be 
inserted or passed at least in part through openings 73 in 
Wound bobbins 69 so as to dispose opposite ?anges 75, 75a 
thereof at least adjacent base and tip sections 61, 63 of the 
salient pole pieces With at least projection roWs 65r thereof 
protruding or extending from the Wound bobbins beyond 
opposite ?ange 75a thereof, respectively, as best seen in 
FIGS. 5—7. Upon the above discussed assembly of salient 
pole pieces 57 With Wound bobbin 69, projection roWs 65r 
on the salient pole pieces are moved, such as by sliding or 
press ?tting or the like for instance, into interlocking or 
displacernent preventing engagement with notch roWs 45r in 
outer circurnferential surface 47 of yoke section 35, respec 
tively. When projection roWs 65r on salient pole pieces 57 
are so received Within notch roWs 45r of yoke section 35, 
base sections 61 of the salient pole pieces are engaged With 
outer circurnferential surface 47 of the yoke section at least 
generally adjacent notch roWs 45r therein, and Wound bob 
bins 69 are captured or caged generally betWeen tip sections 
63 on the salient pole pieces and the outer circurnferential 
surface on the yoke section at least adjacent the notch roWs 
therein, respectively. Further, upon the reception of projec 
tion roWs 65r on salient pole pieces 57 in displacernent 
preventing engagernent Within notch roWs 45r of yoke 
section 35, the salient pole pieces extend about preselected 
pitch axes 39 therefor generally outwardly from outer cir 
curnferential surface 47 on the yoke section, and opposite 
end faces 55, 55a of the salient pole pieces are disposed so 
as to be at least generally coextensive With opposite end 
faces 49, 49a on the yoke section, respectively. Due to the 
particular cooperating keystone or dovetail con?gurations of 
projection roWs 65r on salient pole pieces 57 and notch roWs 
45r in yoke section 35, the aforementioned displacernent 
preventing engagernent therebetWeen obviates displacement 
of the salient pole pieces from the yoke section in a direction 
generally outWardly of outer circurnferential surface 47 
thereof, and it is believed that the interfacing engagernent 
betWeen the projection roWs and the notch roWs rnay obviate 
displacement of the salient pole pieces from the yoke section 
generally axially thereof, i.e., past either opposite end face 
49, 49a thereof, respectively. Thus, With salient poles 37 
being formed so as to extend generally radially outwardly 
from outer circurnferential surface 47 of yoke section 35, it 
may be noted that ECM 31 is of the inside-out type as 
compared to a salient pole dynarnoelectric machine having 
salient poles extending generally radially inWardly from the 
yoke section thereof. 

In addition to the foregoing, it may be noted that the 
association of salient pole pieces 57 With Wound bobbins 69 
thereon in rnounting relation With yoke section 35 at least 
adjacent outer circurnferential surface 47 thereof is effective 
to form, establish or otherWise de?ne salient poles 37 of 
ECM 31. Furthermore, since yoke section 35 has been 
characteriZed as being generally loose Wound from 
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deforrned lanced strip 33, as previously mentioned, it may 
also be noted that the reception of projection roWs 65r on 
salient pole pieces 57 in the displacement preventing 
engagernent thereof With notch roWs 45r in the yoke section 
is believed to be effective to retain the generally loose 
Wound helical convolutions of the deformed lanced strip 
Which de?ne the yoke section against displacernent from the 
previously mentioned aligned con?guration thereof. 

In an alternative fabricating method, as best seen in FIG. 
8, a set of Wedging means or Wedges 81 may be Wedged or 
otherWise inserted into Wedging engagernent betWeen pro 
jection roWs 65r on salient pole pieces 57 and notch roWs 
45r in yoke section 35 thereby to insure or enhance the 
aforementioned displacernent preventing engagernent 
betWeen the projections and notch roWs, respectively. Thus, 
if the tolerance variations of notch roWs 45r and projection 
roWs 65r are such that a slide ?t or press ?t therebetWeen is 
unattainable during the assembly of salient pole pieces 57 
With yoke section 35, Wedges 81 interposed betWeen the 
notch roWs and projection roWs are effective to Wedge them 
into the desired displacernent preventing engagernent, 
respectively. 

In another alternative fabricating method as best seen in 
FIG. 9, a hardenable adhesive material 83 may be applied 
betWeen projection roWs 65r on salient pole pieces 57 and 
notch roWs 45r in yoke section 35, and the hardenable 
adhesive material may then be hardened in place to at least 
assist in insuring or enhancing the aforementioned displace 
rnent preventing engagement of the projections and notch 
roWs, respectively. Of course, some hardenable adhesive 
material 83 may also be hardened in place betWeen base 
sections 61 of salient pole pieces 57 and outer circurnfer 
ential surface 47 of yoke section 35 adjacent notch roWs 45r 
therein, respectively. 
Upon the securernent of salient pole pieces 57 With Wound 

bobbins 69 thereon to yoke section 35, a set or plurality of 
Winding receiving slots 85 are provided betWeen adjacent 
ones of the salient pole pieces, and concentrated Windings 67 
disposed about the salient pole pieces extend or protrude 
through adjacent ones of the slots, respectively, as best seen 
in FIG. 10. Each of slots 85 have a closed end portion 87 
de?ned by outer circurnferential surface 47 on yoke section 
35 betWeen base sections 61 of adjacent ones of salient pole 
pieces 57, and an open end portion 89 of each slot is de?ned 
generally betWeen opposed tip ends 63a, 63b of tip sections 
63 on adjacent ones of the salient pole pieces, respectively. 
When salient pole pieces 57 are so secured to yoke section 

35, as discussed above, connecting means, such as a gen 
erally annular printed circuit board 91 or the like for instance 
may be mounted by suitable means to the yoke section at 
least generally adjacent one of opposite end faces 49, 49a 
thereof, and opposite ends 79, 79a of conductors 77 de?ning 
concentrated Windings 67 on bobbins 69 may be connected 
in circuit relation With the printed circuit board, as best seen 
in FIG. 6. Therefore, a multistage Winding arrangernent, 
indicated generally at 93, includes concentrated Windings 67 
associated With salient pole pieces 57 and interconnected in 
circuit relation With printed circuit board 91, and the con 
centrated Windings are, of course, adapted to be electroni 
cally cornrnutated in at least one preselected sequence to 
effect the energiZation of ECM 31, as discussed in greater 
detail hereinafter. 

While yoke section 35 has been discussed herein for 
purposes of disclosure as cornprising generally loose Wound 
helical convolutions of deformed lanced strip 33 associated 
in aligned relation in the yoke section, it is contemplated that 
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such helical convolutions of the deformed lanced strip may 
be secured together by suitable means Well known to the art, 
such as Welding or bonding or the like for instance, thereby 
to provide a generally rigid yoke section prior to the asso 
ciation thereWith of salient pole pieces 57 Within the scope 
of the invention so as to meet at least some of the objects 
thereof. Furthermore, While projection roWs 65r on salient 
pole pieces 57 and notch roWs 45r in yoke section 35 are 
illustrated herein as having a cooperating dovetail or key 
stone shaped con?guration for purposes of disclosure, it is 
contemplated that various other projection roWs and notch 
roWs having various other con?gurations may be utiliZed 
Within the scope of the invention so as to meet at least some 
of the objects thereof. Additionally, even though bobbins 69 
have been shoWn and discussed herein as a means to 
electrically insulate concentrated Windings 67 from salient 
pole pieces 57 and yoke section 35 for purposes of 
disclosure, it is contemplated that various other schemes or 
components may be utiliZed to effect such electrical insu 
lation. For instance, in an alternative fabricating method as 
best seen in FIG. 11, an integral insulation, indicated gen 
erally at 95 is adhered to yoke section 35 and salient pole 
pieces 57 With tip sections 63 on the salient pole pieces 
being, of course, masked from such integral insulation. If a 
more detailed explanation of integral insulation 95 and/or its 
application to components is desired, reference may be had 
to US. Pat. No. 3,122,667 issued Feb. 25, 1964 Which is 
incorporated by reference herein. 

Either prior or subsequent to the fabrication of yoke 
section 35 and the component parts associated thereWith, as 
discussed above, or generally simultaneous thereWith, a 
permanent magnet rotor or rotor means 101 for ECM 31 may 
also be fabricated or assembled Which includes a rotor 103 
and a set or plurality of permanent magnet material elements 
105, as best seen in FIGS. 12 and 13. Rotor 103 may be 
edgeWise Wound or formed from another lanced strip 107 
lanced or otherWise formed by suitable means Well knoWn to 
the art, such as a progressive die set (not shoWn) or the like 
for instance, from a strip stock 109 of generally thin ferro 
magnetic material having desired electrical and magnetic 
characteristics as Well as physical properties to enhance 
edgeWise Winding of the lanced strip. A pair of opposite 
edges 111, 111a are provided on lanced strip 107 extending 
generally lengthWise thereof, and a set or plurality of pre 
determinately spaced apart location notches 113 are pro 
vided in opposite edge 111a of the lanced strip along the 
length thereof. 

Lanced strip 107 may be edgeWise and helically deformed 
or Wound and accumulated in a generally annular stack of 
helical convolutions thereof de?ning rotor 103 generally in 
the same manner discussed hereinabove With respect to the 
edgeWise deformation of lanced strip 33 into yoke section 
35. Therefore, opposite edges 111, 111a of edgeWise 
deformed lanced strip 107 de?ne generally radially spaced 
apart outer and inner circumferential surfaces 115, 115a on 
rotor 103, and the inner and outer circumferential surfaces 
extend generally transversely or axially across the rotor 
betWeen a pair of generally axially spaced apart opposite end 
faces 117, 117a thereof, respectively. Of course, the leading 
and trailing end portions on edgeWise deformed lanced strip 
107 forming edgeWise Wound rotor 103 de?ne opposite end 
faces 117, 117a thereof, respectively. Further, location 
notches 113 in opposite edge 111a of lanced strip 107 in 
rotor 103 are arranged or aligned in a set or plurality of roWs 
113r thereof in inner circumferential surface 115a of the 
rotor, and the location notch roWs are arcuately spaced apart 
about the inner circumferential surface extending generally 
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transversely or axially thereacross betWeen opposite end 
faces 117, 117a of the rotor, respectively. As previously 
discussed With respect to yoke section 35, the generally 
loose Wound helical convolutions of deformed lanced strip 
107 in rotor 103 are easily adjustable or positioned one to 
another thereof, and such adjusting or positioning may be 
accomplished by associating the rotor With an alignment 
?xture or arbor, as is Well knoWn in the art, to effect the 
desired aligned con?guration of location notch roWs 113r 
and outer and inner circumferential surfaces 115, 115a of the 
rotor; hoWever, for the sake of brevity of disclosure and 
draWing simpli?cation, the aforementioned association of 
the rotor With such alignment arbor is omitted. Upon the 
fabrication of edgeWise Wound rotor 103, as discussed 
above, another hardenable adhesive material 121 may be 
applied to permanent magnet material elements 105 and/or 
notch roWs 113r in inner circumferential surface 115a of the 
rotor, and the permanent magnet material elements may then 
be located or otherWise arranged in preselected assembly or 
located positions therefor Within the locating notch roWs in 
locating engagement thereWith, respectively. Upon the hard 
ening of hardenable adhesive material 121 thereby to secure 
permanent magnet material elements 105 in the preselected 
located positions thereof on rotor 103 against displacement 
therefrom, the rotor may be disposed or arranged in an 
operative or rotating position generally circumferentially 
about yoke section 35 With permanent magnet material 
elements 105 spaced generally radially outWardly from tip 
sections 63 of salient pole pieces 57 secured to the yoke 
section thereby to de?ne a magnetic gap generally betWeen 
the tip sections and the permanent magnet material ele 
ments. While permanent magnet material elements 105 are 
of the neodymium type available from General Motors 
Corporation, Detroit, Mich. under the tradename “Magne 
quench I”, it is contemplated that other types of permanent 
magnet material elements may be employed Within the 
scope of the invention so as to meet at least some of the 
objects thereof. To complete the discussion of the fabricating 
method for inside-out salient pole electronically commu 
tated motor 31, When permanent magnet rotor 101 is asso 
ciated in its operative position about yoke section 35, 
permanent magnet material elements 105 are disposed for 
selective magnetic coupling relation With concentrated 
Windings 67 on salient pole pieces 57 upon the electronic 
commutation of the concentrated Windings, as discussed in 
greater detail hereinafter. While ECM 31 is disclosed as 
having tWenty-four salient poles 37 With permanent magnet 
rotor means 101 having sixteen permanent magnet material 
elements 105, it is contemplated that a different number of 
salient poles and permanent magnet material elements may 
be utiliZed Within the scope of the invention so as to meet at 
least some of the objects thereof. 
An alternative permanent magnet rotor means 125 is 

illustrated in FIG. 14 for use in ECM 31 Within the scope of 
the invention so as to meet at least some of the objects 
thereof. Permanent magnet rotor means 125 includes a 
generally annular rotor 127 having a plurality or set of 
generally arcuate segments 129 formed from a ferromag 
netic material, and each arcuate segment includes means, 
indicated at 131, for interlocking in displacement preventing 
engagement With an adjacent one of the segments de?ning 
the rotor, as Well knoWn to the art. Interlocked arcuate 
segments 129 de?ne an inner circumferential surface 133 on 
rotor 127, and permanent magnet material elements 105 may 
be adhered to the inner circumferential surface in prese 
lected arcuately spaced apart located positions thereabout. 

Another alternative method of fabricating salient pole 
electronically commutated motor 31 in one form of the 
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invention is shown in FIGS. 15—17 utilizing generally the 
same component parts as previously discussed With the 
exception noted hereinafter, and While this alternative fab 
rication method is believed to meet at least some of the 
objects set out herein, it is believed that such alternative 
fabrication method may have indigenous objects and advan 
tageous features as may be in part apparent and in part 
pointed out in the folloWing discussion. 

Another lanced strip 135 may be lanced from a strip stock 
137 of generally thin ferromagnetic material by suitable 
means, such as a progressive die set (not shoWn) or the like 
for instance as Well knoWn to the art, and the lanced strip is 
provided With a pair of opposite edges 139, 139a extending 
generally lengthWise thereof, as best seen in FIG. 15. A 
plurality of generally keystone or dovetail shaped projec 
tions 141 are integrally formed on opposite edge 139 of 
lanced strip 135 in predetermined spaced apart relation 
along the length thereof. 

Lanced strip 135 may be edgeWise and helically deformed 
or Wound and accumulated in a generally annular stack of 
helical convolutions thereof de?ning a yoke section 143 in 
the same manner as previously discussed With respect to the 
edgeWise deformation of lanced strip 33 into yoke section 
35, as best seen in FIGS. 15 and 16. Therefore, opposite 
edges 139, 139a of edgeWise deformed lanced strip 135 
de?ne generally radially spaced apart outer and inner cir 
cumferential surfaces 145, 145a on yoke section 143, and 
the outer and inner circumferential surfaces extend generally 
axially across the yoke section betWeen a pair of opposite 
end faces 149, 149a thereof. Of course, the leading and 
trailing portions on edgeWise deformed lanced strip 135 
forming yoke section 143 de?ne opposite end faces 149, 
149a thereof, respectively. Further, projections 141 on oppo 
site edge 139 of lanced strip 135 in yoke section 143 are 
arranged or aligned in a set or plurality of roWs or roW 
formations 141r thereof, and projection roWs 141r extend 
generally outWardly on pitch axes 39 from outer circumfer 
ential surface 145 and generally axially thereacross betWeen 
opposite end faces 149, 149a of yoke section 143, respec 
tively. 

Alternative salient pole pieces 153 are fabricated from a 
plurality of lanced pole piece laminations 155 generally in 
the same manner as the previously discussed fabrication of 
salient pole pieces 63 from lanced pole piece laminations 57. 
It may be noted that a base section 157 on pole piece 
laminations 155 extends in part generally laterally beyond 
intermediate section 59 thereof in spaced apart relation With 
tip section 63, and the base section has a generally keystone 
or dovetail shaped opening or notch 159 therethrough. Of 
course, When pole piece laminations 155 are stacked in 
interconnected relation to form salient pole pieces 153, base 
sections 157 on such pole piece laminations extend across 
the salient pole pieces betWeen opposite end faces 149, 149a 
thereof, and notches 159 through the base sections are 
aligned generally in a roW or roW formation 159r thereof 
betWeen the opposite end faces of the salient pole piece, 
respectively. 

Insulating means, such as a split bobbin 163 of suitable 
insulation material, has generally the same component parts 
as the previously discussed bobbin 69 With the exception 
that the split bobbin is severed along a parting line 165 
extending through sleeve 71 and opposite ?anges 75, 75a of 
the split bobbin. Therefore, split bobbin 163 may be opened 
or spread apart at parting line 165 thereof, and When so 
spread apart, the split bobbin may be disposed in an assem 
bly position thereof on salient pole piece 153. When split 
bobbin 163 is in its assembly position on salient pole piece 
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153, intermediate section 59 thereof is received Within 
opening 73 through sleeve 71 of the split bobbin, and 
opposite ?anges 75, 75a of the split bobbin are disposed at 
least adjacent tip section 63 and base section 157 on the 
salient pole piece. Thus, in its assembly position, split 
bobbin 163 is captured or caged on salient pole piece 153 
against displacement therefrom betWeen tip section 63 and 
base section 157 of the salient pole piece. Thereafter, a 
preselected number of conductor turns of insulated conduc 
tor 77, may be randomly or layer Wound about sleeve 71 of 
split bobbin 163 betWeen opposite ?anges 75, 75a thereof so 
as to form a concentrated Winding 67 While the split bobbin 
is disposed in its assembly position on salient pole piece 
153. After concentrated Winding 67 is Wound about split 
bobbin 163 on salient pole piece 153, notch roW 159r in base 
section 157 of respective ones of the salient pole pieces are 
moved, such as by sliding or press ?tting or the like for 
instance, into interlocking or displacement preventing 
engagement With projection roWs 141r extending from outer 
circumferential surface 145 of yoke section 143, respec 
tively. When notch roWs 159r in salient pole pieces 153 are 
so arranged in the displacement preventing engagement 
thereof With projection roWs 141r on yoke section 143, parts 
of base section 157 adjacent the notch roWs in the salient 
pole pieces are engaged in abutment With parts of outer 
circumferential surface 145 on the yoke section adjacent the 
projection roWs, and opposite end faces 55, 55a of the salient 
pole pieces are generally coextensive With opposite end 
faces 149, 149a on the yoke section, respectively. Thus, 
When so secured to yoke section 143, salient pole pieces 153 
With concentrated Windings 67 thereon extend on prese 
lected pitch axes 39 generally outWardly from outer circum 
ferential surface 145 of the yoke section, and rotor 103 may 
be associated in assembly relation generally circumferen 
tially about tip sections 63 of the salient pole pieces on the 
yoke section With permanent magnet material elements 105 
on the rotor de?ning With the tip sections on the salient pole 
pieces the magnetic gap therebetWeen, respectively. 

Still another alternative method of fabricating ECM 31 in 
one form of the invention is shoWn in FIGS. 18—21 utiliZing 
generally the same component parts as previously discussed 
With the exceptions noted hereinafter, and While this alter 
native method is believed to meet at least some of the objects 
set out herein, it is believed that such alternative method 
may have indigenous objects as may be in part apparent and 
in part pointed out in the folloWing discussion. 

In practicing this alternative fabrication method, another 
lanced strip 171 may be lanced from strip stock 173 of 
generally thin ferromagnetic material by suitable means, 
such as a progressive die set (not shoWn) or the like, and the 
lanced strip is provided With a pair of opposite edges 175, 
175a extending generally lenthWise thereof, as best seen in 
FIG. 18. Aplurality of projections 177 are integrally formed 
on opposite edge 175 of lanced strip 171 in predetermined 
spaced apart relation along the length thereof, and a plurality 
of location notches 179 are formed betWeen the projections, 
respectively. 

Lanced strip 171 may be edgeWise and helically deformed 
or Wound and accumulated in a generally annular stack 
thereof de?ning a yoke section 181 for salient pole elec 
tronically commutated motor 31 in the same manner as 
previously discussed With respect to the edgeWise deforma 
tion of lanced strip 33 into yoke section 35, as best seen in 
FIGS. 18 and 21. Therefore, opposite edges 175, 175a of 
edgeWise deformed lanced strip 171 de?ne generally radi 
ally spaced apart outer and inner circumferential surfaces 
183, 183a on yoke section 181, and the outer and inner 
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circumferential surfaces extend generally axially across the 
yoke section betWeen a pair of opposite end faces 185, 185a 
thereon, respectively. The leading and trailing end portions 
of edgeWise deformed lanced strip 171 forming yoke section 
181 de?ne opposite end faces 185, 185a thereon, respec 
tively. Further, projections 177 and location notches 179 in 
opposite edge 175 of lanced strip 171 in yoke section 181 are 
arranged or aligned in sets or pluralities of roWs or roW 
formations 177;; 179r thereof, and the location notch roWs 
extend generally axially across outer circumferential surface 
183 on yoke section 181 betWeen opposite end faces 185, 
185a thereof, respectively. 
An alternative salient pole piece 187 for association With 

yoke section 181 has generally the same component parts as 
the previously discussed salient pole piece 153 With the 
exception that notch roW 159r of salient pole piece 153 is 
omitted from salient pole pieces 187. Further, split bobbin 
163 and concentrated Winding 67 are assembled With salient 
pole piece 187 generally in the same manner as previously 
discussed With respect to the assembly of the split bobbin 
and concentrated Winding With salient pole piece 153. When 
split bobbins 163 and concentrated Windings 67 are so 
assembled about salient pole pieces 187, a hardenable adhe 
sive material 189 may be applied onto base sections 157 of 
the salient pole pieces and/or onto notch roWs 179r of yoke 
section 181, and the base sections of the salient pole pieces 
may be seated or located in preselected located or assembly 
positions Within the notch roWs of the yoke section. Upon 
the hardening of hardenable adhesive material 189 betWeen 
base sections 157 of salient pole pieces 187 and notch roWs 
179r in yoke section 181, the salient pole pieces are secured 
in displacement preventing engagement With the yoke 
section, and the salient pole pieces extend on preselected 
pitch axes 39 generally outWardly from outer circumferen 
tial surface 183 of the yoke section, respectively. Thereafter, 
rotor 103 may be associated in assembly relation generally 
circumferentially about tip sections 63 of salient pole pieces 
187 on yoke section 181 With permanent magnet material 
elements 105 on the rotor de?ning With the tip sections on 
the salient pole pieces the magnetic gap therebetWeen, 
respectively. 

With reference again to the draWings in general and 
recapitulating at least in part With respect to the foregoing, 
there is illustrated a salient pole core 191 for a dynamoelec 
tric machine, such as for instance ECM 31 or the like (FIG. 
1). Salient pole core 191 has edgeWise Wound yoke 35 Which 
includes edgeWise and helically Wound strip 33 of generally 
thin ferromagnetic material With at least one edge 43 thereon 
de?ning outer circumferential surface 47 on the yoke and 
extending generally axially thereacross (FIGS. 2, 5 and 6). 
A set of salient pole pieces 57 are secured to edgeWise 
Wound yoke 35 at least generally adjacent its outer circum 
ferential surface 47 and extend therefrom generally out 
Wardly about preselected pitch axes 39, respectively (FIGS. 
1 and 5—7). 

Further, salient pole electronically commutated motor 31 
has edgeWise Wound yoke 35 Which includes edgeWise and 
helically Wound strip 33 having at least one edge 43 thereon 
de?ning outer circumferential surface on the yoke extending 
generally axially thereacross (FIGS. 1, 2, 5 and 6). Salient 
pole pieces 57 are secured to yoke 35 at least generally 
adjacent its outer circumferential surface 47 and extend 
outWardly therefrom about preselected pitch axes 39, 
respectively (FIGS. 5 and 6). Multistage Winding arrange 
ment 93 has a plurality or set of Winding stages C, D, E each 
including a set of concentrated Windings 67-1 to 67-8 
disposed about salient pole pieces 57 and With the concen 
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trated Winding stages being adapted to be electronically 
commutated in at least one preselected sequence (FIGS. 1, 
22 and 23). Permanent magnet rotor means 101 is arranged 
generally circumferentially about salient pole pieces 57 and 
is associated in selective magnetic coupling relation With 
concentrated Winding stages C, D, E for driven rotation in 
response to the electronic commutation of at least some of 
concentrated Windings 67-1 to 67-8 of the concentrated 
Winding stages in the at least one preselected sequence, 
respectively (FIGS. 1, 22 and 23). 
More particularly and With speci?c reference to FIGS. 22 

and 23, concentrated Winding stages C, D, E in multistage 
Winding arrangement 93 of ECM 31 are each of like Winding 
con?guration including eight concentrated Windings indi 
cated as 67-1 to 67-8, as best seen in FIG. 23; hoWever, in 
FIG. 1, the concentrated Windings are designated by refer 
ence numerals 67-1C to 67-8C, 67-1D to 67-8D and 67-1E 
to 67-8E for the purposes of identifying each concentrated 
Winding in the particular Winding stage in Which it is 
connected. Each concentrated Winding stage C, D, E has a 
tapped section 195C, 195D, 195E including concentrated 
Windings 61-1 and 61-5 of the particular concentrated Wind 
ing stage, and the tapped sections are interposed betWeen 
one end terminal 197C, 197D, 197E of each concentrated 
Winding stage and the other end terminals thereof Which are 
commonly connected at 199, respectively. Tapped sections 
195C, 195D, 195E of the concentrated Winding stages are 
controlled by a set or plurality of sWitch means operable 
generally betWeen a pair of sWitching modes, such as for 
instance ganged, single pole, double throW relay means or 
tap relays 201C, 201D, 201E for making With and breaking 
from a pair of relay or tap terminals 203C, 203D, 203E and 
205C, 205D, 205E, respectively. While sWitch means 201C, 
201D, 201E are illustrated herein for purposes of disclosure 
as being relays, it is contemplated that other sWitch means 
either of the solid state type or the electromechanical type 
may be utiliZed Within the scope of the invention so as to 
meet at least some of the objects thereof. It may be noted that 
tap terminals 203C, 203D, 203E are connected in common 
at 204, as best seen in FIG. 29. Thus, When relays 201C, 
201D, 201E are made With tap terminals 203C, 203D, 203E, 
only tapped sections 195C, 195D, 195E of concentrated 
Winding stages C, D, E are connected in circuit relation 
betWeen end terminals 197C, 197D, 197E and common end 
terminal 199, and When the relays are made With tap 
terminals 205C, 205D, 205E, then all of concentrated Wind 
ings 67-1 to 67-8 in the concentrated Winding stages are 
connected in circuit relation betWeen end terminals 197C, 
197D, 197E and common end terminal 199 thereof, respec 
tively. It may be noted that When tapped sections 195C, 
195D, 195E are connected across end terminals 197C, 
197D, 197E and common end terminal 199, the tapped 
sections may be electronically commutated in one prese 
lected sequence to effect the operation of ECM 31 in a loW 
speed-high torque mode Wherein permanent magnet rotor 
means 101, in the selected magnetic coupling relation 
thereof With concentrated Winding stages C, D, E, is driven 
With oscillatory movement, i.e., in clockWise and counter 
clockWise directions, and When all of concentrated Windings 
67-1 to 67-8 in the concentrated Winding stages are con 
nected across end terminals 197C, 197D, 197E and common 
end terminal 199, the concentrated Winding stages may be 
electronically commutated in another preselected sequence 
to effect the operation of ECM in a high speed-loW torque 
mode Wherein the permanent magnet rotor means is driven 
With rotational movement in one of the aforementioned 
clockWise and counterclockWise directions, as discussed in 
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greater detail hereinafter. While concentrated Winding stages 
C, D, E of ECM 31 have been illustrated herein as having 
tapped sections 195C, 195D, 195E for the purposes of 
disclosure, it is contemplated that other such concentrated 
Winding stages having tapped sections in eXcess of one With 
at least one concentrated Winding therein or other such 
concentrated Winding stages Without a tapped section therein 
may be utiliZed Within the scope of the invention so as to 
meet at least some of the objects thereof. Additionally, While 
ECM 31 has been illustrated herein as being electronically 
commutated in one preselected sequence to effect the opera 
tion of the ECM in its loW speed-high torque mode and in 
another preselected sequence to effect the operation of the 
ECM in its high speed-loW torque mode, merely for the 
purpose of disclosure, it is contemplated that such ECM may 
be provided With concentrated Winding stages Without taps 
therein Which may be electronically commutated in a pre 
selected sequence to afford a desired operation of the ECM 
Within the scope of the invention so as to meet at least some 
of the objects thereof. If a more detailed discussion of an 
electronically commutated motor operable in a loW speed 
high torque mode and a high speed-loW torque mode is 
desired, reference may be had to US. Pat. No. 4,528,485 
issued Jul. 9, 1985, the disclosure of Which is incorporated 
herein by reference. 

With further reference to the draWings in general and 
recapitulating at least in part With respect to the foregoing, 
an apparatus or laundering machine 211 is shoWn schemati 
cally for laundering fabrics (not shoWn) in a ?uid (not 
shoWn), and the apparatus is provided With means 213 for 
receiving ?uid therein (FIG. 24). Spinning means 215 is 
disposed in receiving means 213 and is operable in a spin 
mode for spinning the fabrics to effect centrifugal displace 
ment of ?uid therefrom, and means, indicated generally at 
217, is conjointly operable With spinning means 215 in the 
spin mode and is operable independently of the spinning 
means in a laundering mode for agitating the fabrics in ?uid 
in receiving means 213 (FIG. 24). Inside-out salient pole 
electronically commutated motor 31 has its yoke 35 secured 
in mounting relation to receiving means 213 eXteriorly 
thereof, and concentrated Winding stages C, D, E adapted to 
be electronically commutated in a plurality of preselected 
sequences de?ne salient poles 37 generally outWardly of the 
yoke on pitch aXes 39, respectively (FIGS. 1 and 24). 
Permanent magnet rotor means 101 arranged generally 
circumferentially about salient poles 37 on yoke 35 is 
associated in selective magnetic coupling relation With con 
centrated Winding stages C, D, E for rotatably driving 
agitating means 217 to effect its independent operation in the 
laundering mode upon the electronic commutation of the 
concentrated Winding stages in one of the preselected 
sequences and for rotatably driving the agitating means upon 
the conjoint operation thereof With spinning means 215 in 
the spin mode When the concentrated Winding stages are 
electronically commutated in another of the preselected 
sequences (FIGS. 1 and 24). 
More particularly and With speci?c reference to FIGS. 24 

and 25, receiving means 217 comprises a ?uid tub 219 
having a generally annular base Wall 221, and a generally 
circumferential sideWall 223 may be integrally formed With 
the base Wall de?ning thereWith a chamber or chamber 
means 225 for the laundering ?uid Within the ?uid tub. A 
generally annular ?ange, such as a hub, or ?ange means 227 
or the like integral With base Wall 221 of ?uid tub 219 
eXtends or depends therefrom and de?nes an opening or 
passage 229 Which eXtends through the base Wall to intersect 
or communicate With ?uid chamber 225 in the ?uid tub. A 
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16 
pump or pumping means 231 is associated or connected in 
?uid communication With chamber 225 in ?uid tub 219 by 
suitable means, such as a conduit 233 or the like for instance, 
and the pump is operable for pumping or draining at least a 
part of the ?uid from the ?uid tub at least during the spin 
mode operation of spinning means 215, as discussed in 
greater detail hereinafter. Albeit noW shoWn for purposes of 
brevity of disclosure and draWing simpli?cation, ?uid tub 
219 may be either ?Xedly secured against movement to a 
cabinet (not shoWn) for apparatus 211 in any suitable 
manner Well knoWn to the art or may be movably supported 
in such cabinet in any suitable manner Well knoWn to the art. 

Spinning means 215 comprises a spin tub or basket 235 
and a tubular sleeve 237 arranged for conjoint rotation and 
With the tubular sleeve having a stepped opening 239 
therethrough. Tubular sleeve 237 extends at least in part 
generally coaXially through ?ange 227 on ?uid tub 219 and 
into chamber 225 thereof, and bearing means, such as a set 
of ball bearings 241 or the like for instance, are disposed or 
retained by suitable means Well knoWn to the art Within 
?ange opening 229 in journaling or bearing engagement 
betWeen ?ange 227 and the tubular sleeve thereby to rotat 
ably support spinning means 215 in apparatus 211. Means, 
such as a running seal 243 or the like for instance Well 
knoWn to the art, is also provided for sealing betWeen ?ange 
227 and tubular sleeve 237, and the sealing means or 
running seal retains the ?uid Within chamber 225 of ?uid tub 
219 against passage therefrom through opening 229 in the 
?ange of the ?uid tub While also isolating bearings 241 from 
the ?uid. Spin tub 235 is rotatably disposed Within ?uid tub 
219 and is arranged to receive the ?uid and fabric to be 
laundered therein, and the spin tub is provided With an 
integral base Wall 245 and circumferential sideWall 247 
arranged generally adjacent base Wall 221 and sideWall 223 
of ?uid tub 219 in spaced apart relation thereWith, respec 
tively. An opening 249 in base Wall 245 of spin tub 235 is 
disposed about tubular sleeve 237 in chamber 225, and 
means, such Welds 251 or the like for instance, are provided 
generally about opening 249 for securing the spin tub and 
tubular sleeve together so as to be conjointly rotatable. A 
plurality of apertures or passage means 253 are provided 
through base Wall 245 and sideWall 247 of spin tub 235 for 
the passage of ?uid therethrough When ?uid is received in 
?uid tub 219 or drained therefrom at least upon the spin 
mode operation of spinning means 215, as discussed in 
greater detail hereinafter. 
A rotatable spindle or shaft 255 eXtends generally coaXi 

ally through opening 239 in tubular sleeve 237, and bearing 
means, such as a set of ball bearings 257 or the like for 
instance, are disposed or retained by suitable means Well 
knoWn to the art Within the tubular sleeve opening in 
journaling or bearing engagement betWeen the tubular 
sleeve and the shaft thereby to rotatably support the shaft. 
Means, such as another running seal 259 or the like for 
instance as Well knoWn in the art, is provided for sealing 
betWeen tubular sleeve 237 and shaft 255, and the sealing 
means or running seal obviates the passage of ?uid from 
chamber 225 in ?uid tub 219 through opening 239 in the 
tubular sleeve While also isolating bearings 257 from the 
?uid. An agitator 261 is rotatably disposed in spin tub 215 
and is secured by suitable means, such as a bolt 263 or the 
like for instance, to an upper end or end portion 265 of shaft 
255 Which eXtends through running seal 259. Thus, shaft 255 
and agitator 261 are interconnected for conjoint rotation and 
generally comprise agitating means 217. 
As best seen in FIGS. 25 and 26, a clutch means or clutch 

device 267 associated With spinning means 215 and agitat 










